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1. INTRODUCTION 
 
This preliminary drainage report and related grading and drainage plan have been developed in 
accordance with the current Maricopa County and City of Scottsdale drainage ordinances, 
standards and policies. It provides engineering analysis and assessment of the existing and 
proposed drainage conditions that affect the subject development, located at 1000 N Scottsdale 
Road, Scottsdale, AZ 85257.  
 
The parcel is located within the Scottsdale Q.S. 12-44 and is being a portion of the SE ¼ of the NE ¼ 
of Section 3, Township 1 North, Range 4 East of the Gila and Salt River Base and Meridian, 
Maricopa County, Arizona. Refer to Appendix A-1 – Vicinity Map.   
 
The project site consists of a fully developed parcels, with a total area of 4.429 acres, located at the 
northwest corner of Scottsdale Road and Continental Drive – 1000 N Scottsdale Road, Scottsdale, 
AZ 85257. The property historically housed car dealerships. It is zoned C-3 and it is bounded by 
Continental Drive on the south, Scottsdale Road on the east, a commercial development on the 
north, and multifamily residential development on the west. 
 
The proposed mixed-use development consists of 4-story building with roughly 280 multi-family 
residential units and roughly 10,000 s.f. of commercial space, parking garage and driveways. 
Vehicular circulation is provided by two driveway entrances on the northeast and southwest sides 
of the site and a 24’ wide drive that is continuous around the building from the north and west 
sides. Surface parking is provided in the parking garage.  
 
 
The analysis presented herein focuses on evaluating existing and proposed drainage conditions, as 
well as stormwater runoff resulting from a statistical evaluation of storm events of particular 
frequency, up to and including 100-year event as required by the Governing Agency. A storm event 
exceeding the 100-year will probably cause or create the risk of a greater storm impact than is 
presented and addressed herein. The procedures used herein are derived from, and performed 
with, currently accepted engineering methodologies and practices. 

 
 

2. DESCRIPTION OF EXISTING DRAINAGE CONDITIONS AND CHARACTERISTICS 
 
A field survey and visual reconnaissance inspection was conducted in April, 2020 to observe and 
collect information regarding the existing topographic characteristics, drainage conditions, 
document any local disturbances to the historic flows, and location and condition of the existing 
storm drainage structures and conveyance corridors. A topographic map was developed with a 
one-foot contour interval for the site and the adjacent streets. The elevation contours and survey 
spot elevations are tied to the section monuments and are based on the City of Scottsdale vertical 
datum (NAVD'88). City of Scottsdale and Maricopa County topography maps were reviewed for 
evaluation of offsite tributary areas. 
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The overall existing terrain on site is flat with overall grade change from north to south at about 3’. 
Parking areas are sloped away from the building. No retention basins were observed on site. A 
single chamber dry well is located near the Scottsdale Road right of way. There existing 4.3’x1.4’ 
and 3.9’x1.4’ drainage openings in the west wall, near the northwest corner of the site. Based on 
review of existing drainage plans for the development, the intent is to accept the offsite flows 
coming from northwest and to route them to the east via a concrete valley gutter with ultimate 
discharge onto Scottsdale Road. A 20’ drainage easement running west to east confirms our 
findings although currently the alignment of the valley gutter does not line up with the limits of the 
drainage easement. 
 
Per the obtained data from Flood Control District of Maricopa County and based on the FLO-2D 
results of the Lower Indian Bend Wash Area Drainage Master Study, 69 cfs could potentially reach 
the northwest corner of the project. The FLO-2D exhibits show the offsite flows to traverse the site 
in southerly, southeasterly and easterly direction. The model does not take into account local flow 
diversions and subdivision boundary fences. Conveyance of the offsite flows will be maintained 
with the proposed development with the intent to provide some attenuation of the offsite flows 
and reduce the drainage impact to downstream properties. 
 
Scottsdale Road slopes in southerly direction with an average slope of 0.4%. Continental Drive 
slopes in easterly direction with an average slope of 0.8%. Surrounding streets are asphalt paved 
and have a typical crown cross section with concrete curb and gutter constructed at the edge of the 
pavement. There is an existing 11’ long curb inlet at the NWC of the intersection of Scottsdale Road 
and Continental. The inlet is connected to an 18” storm drain pipe, that conveys the flows further 
south to a 24” storm drain main, which is a part of the City of Tempe storm drain system. Existing 
driveway entrances are raised above the adjacent top of curb elevations, preventing of street 
runoff to enter the site.  

 
3. FEMA FLOOD ZONE CLASSIFICATION 
 
Site is located in Flood Zone “X” according to Flood Insurance Rate Map (FIRM) #: 045012, Panel 
2235, Suffix L, dated October 16th, 2015, as published by FEMA. The FIRM Panels defines Zone “X” 
as follows: “Areas determined to be outside the 0.2% annual chance floodplain”. 
 
See Appendix A-2 for FEMA Flood Insurance Rate Map exhibit. 
 
 

4. PROPOSED DRAINAGE PLAN 
 
Grading and drainage plan shows the proposed grades and slopes away from the building, 
collection of the on-site runoff and proposed conveyance of the offsite flows that reach the site.  
Computations have been performed to estimate the runoff coefficients from the Existing (Pre) and 
the Proposed (Post) conditions. Due to the currently fully developed with hardscape surfaces 
parcel, the proposed project will have a post dev. runoff coefficient that is less than the pre-
development coefficient. On-lot retention is provided through underground tanks and surface 
retention basins and is designed to retain the first flush on-site. Runoff collected by the proposed 

rianderson
Callout
are two ?

rianderson
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The drainage report for the development review sumbittal will need to provide a hydrologic analysis for these off-site flows as the ADMS is a planning level study that is not necesarily suitable for design. 
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catch basins and routed through storm drain piping will be stored in underground storm water 
storage tank and released into the soil through an engineered dry well. Since the post development 
runoff will be less than the current and the historic conditions, the stormwater runoff that would 
leave the site and spill over onto the City's right of way and storm drain system will be significantly 
decreased. See Appendix A-2 Preliminary Grading and Drainage Plan and Appendix A-6 Drainage 
Calculations.  

The finished floor elevations of the proposed building are set from 1227.00 to 1228.50, following 
the grades. The finish floor elevations and any equipment is set more than 1.0 foot above the 
adjacent high top of curb elevation and above the ultimate storm outfall. Grades are matched with 
the street elevations where the new driveways are proposed. Existing storm drain system will be 
removed.  

Roof drains are connected to the underground storm drain system or will daylight onto the 
landscape areas. Drainage of the interior courtyards is provided by two independent pipes for 
redundancy. 

Offsite flows reaching the northwest corner of the site will enter through existing drainage 
openings in the wall and then will be routed via a riprap lined swale through a 3’ deep detention 
basin equipped with a dry well on the bottom. Once the highwater elevation is reached, the basin 
will overspill through an 8’ curb opening and continue easterly along the north property line until it 
leaves the property at the Scottsdale Road driveway. Estimated depth of the flow will be less than 
8” and it is contained between the proposed road curbing and a new 18” high retaining wall along 
the north property line. 
 
 

5. CONCLUSIONS AND RECOMMENDATIONS 
 
The Grading and Drainage plan has been designed in conformance with the recommendations and 
results presented in this report as well as the City of Scottsdale, Maricopa County, Arizona State 
and Federal requirements and standards. 
 
Finish floor of the main level of the building is set 1 ft min. above the anticipated 100-year water 
surface elevation. Grading around the building provides for positive drainage away from the 
structures. All retaining walls and extended building stem walls shall be properly waterproofed. 
Regular inspections and maintenance of the wall openings and subsurface drainage systems after 
every major storm must be performed. Any obstructions of flow will need to be promptly cleared 
out in order to keep the performance of the storm drain system as designed. Special care shall be 
taken to avoid of creating ponding conditions against the footprint of existing buildings to remain 
on the adjacent lots. It is the Owner’s responsibility to inspect and properly maintain all on-site 
drainage structures. 
 
In conclusion, the project site has the potential to collect, convey, and discharge runoff effectively 
while meeting the County and City guidelines. The proposed improvements do not impact drainage 

rianderson
Callout
What about water surface elevation in north drive?  Need to be at least one foot above for all floors
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See notes on g/d plan.
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conditions of neighboring lots and will not result in significant changes to the existing drainage 
patterns or magnitudes. 
 
 

 
6. REFERENCES 
 

• Drainage Design Manual for Maricopa County, Arizona – Volume I Hydrology, Flood Control 
District of Maricopa County 

• Drainage Design Manual for Maricopa County, Arizona – Volume II Hydraulics, Flood Control 
District of Maricopa County 

• Drainage Policies and Standards Manual for Maricopa County, Arizona, Flood Control District 
of Maricopa County 

• City of Scottsdale Design Standards & Policies Manual 

• City of Scottsdale Stormwater Management System 

• Lower Indian Bend Wash Area Drainage Master Study 

• Scottsdale Road Streetscape Improvements - Roosevelt St. to Earll Dr. 
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APPENDIX A-1 

Vicinity Map 
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APPENDIX A-2 

Preliminary Grading and Drainage Plan 
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These smaller basins would require public drainage easement over their limits.  The basins would also need to illustrate 36 hour drain time.  This will need to be resolved with the development review case.  

rianderson
Callout
Underground storage desing and operation shall be per underground policy in DSPM.  Provide a statement to this effect in DR drainage report. Please review this policy and what it requires. 

rianderson
Callout
Looks like the bulk of the site will be draining to this location and outfall from the underground storage for less frequent events.  The drainage report for the development review application will need to provide an analysis of pre versus post runoff considering the attenuation provided by the basin and show no increases at this location in particular.  The report will need to establish the existing flow at this location.  In looking at the approximate nature of the ADMS results based on  2 foot topo, upstream splits, and large grid sizes along with the previously approved plan, it appears the entire off-site 69 cfs flow may be heading to the east.  In short, increases in post developed runoff at this location may result in needing to upsize the underground basin to mitigate the increases.      

rianderson
Callout
The prior designs on this project showed the off-site flow to the north apparently based on the ADMS results and our review comments.  In reviewing this report and the original site improvement plan we concur that the original design intent for this off site flow was directly to the east to Scottsdale Road. 

rianderson
Callout
The revised design is proposing to convey the off site flow through this access road which appears to be conceptually acceptable.  The drainage report for the development reivew application will need to proivde more details and analysis on this design inlcuding limits and labeling of floodplain on plan views, depths of flooding, finish floor elevations relative to 1% WSEL's.  The owner and residents (presuming apartments) of units along this drive will need to be made aware of this situation which will impact the use of the units.  

rianderson
Callout
As part of the drainage report for the development review case, the hydraulics of these drainage openings should be evaluated based on the flow determined from the off-site hydrologic analysis.   In the event these existing drainage openings are resulting in upstream flooding or a significant backwater, the city will require the openings be enlarged as part of the project.  
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Please provide a pdf copy of the topographic survey for reference on resubmittals. 
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APPENDIX A-3 
Aerial and Topography Map Exhibits 
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APPENDIX A-4 
FEMA FIRM Exhibit 
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APPENDIX A-5 

FCDMC Flood Plain Viewer 
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16/06/2020, 14:22:5616/06/2020, 14:22:56

Elevation Certificate

Parcel
Floodplain (Pending FEMA Approval)

Floodway

100-Year Flood Zone
Floodplain (FEMA Effective)

Floodway

100-Year Flood Zone

Floodplain and Elevation Certificate Map

Unofficial Document
This document cannot be used for floodplain determinations. Current studies, erosion setbacks
and other factors may also affect the floodplain status of the property. The information shown
for pending floodplains are the best technical information available at this time to determine the
1%  chance flood and are subject to change.

2801 W Durango St
Phoenix, AZ 85009

Flood Control District of Maricopa County
(602) 506-2419

http://www.fcd.maricopa.gov

1:2,257
0 0.035 0.070.0175 mi±

1 inch = 188 feet
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APPENDIX A-6 

LIBW ADMS FLO-2D Study 
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APPENDIX A-7 
Drainage Calculations  
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Hydraulic Analysis Report

Project Data

Project Title: 2004085 NWC Scottsdale Rd & Continental Dr 

Designer: 

Project Date: Tuesday, June 16, 2020

Project Units:  U.S. Customary Units

Notes:

Channel Analysis: 1-1 CONTINENTAL 

Notes:  

Input Parameters 

Channel Type:  Custom Cross Section

New Driveway/Sidewalk Conveyance
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Cross Section Data 
Elevation (ft) Elevation (ft) Manning's n

0.00 28.00 0.0150

5.00 27.95 0.0150

5.01 27.45 0.0150

29.00 27.21 0.0150

29.01 27.71 0.0150

29.50 27.71 0.0150

29.51 27.21 0.0150

36.33 27.21 0.0150

36.35 28.71 -----
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Longitudinal Slope: 0.0050 ft/ft 

Flow: 69.0000 cfs 

Result Parameters 

Depth: 0.6116 ft 

Area of Flow: 16.0310 ft^2 

Wetted Perimeter: 33.2848 ft 

Hydraulic Radius: 0.4816 ft 

Average Velocity: 4.3042 ft/s 

Top Width: 31.3356 ft 

Froude Number:  1.0605 

Critical Depth: 0.6319 ft 

Critical Velocity: 4.1399 ft/s 

Critical Slope: 0.0044 ft/ft 

Critical Top Width: 31.34 ft 

Calculated Max Shear Stress: 0.1908 lb/ft^2 

Calculated Avg Shear Stress: 0.1503 lb/ft^2 

Composite Manning's n Equation:  Lotter method

Manning's n:  0.0150 
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Dec 21 2018

Existing Drainage Openings (4.3+3.9)x1.4

Rectangular
Bottom Width (ft) =  8.20
Total Depth (ft) =  1.40

Invert Elev (ft) =  1227.95
Slope (%) =  1.00
N-Value =  0.015

Calculations
Compute by: Q vs Depth
No. Increments =  10

Highlighted
Depth (ft) =  1.40
Q (cfs) =  117.02
Area (sqft) =  11.48
Velocity (ft/s) =  10.19
Wetted Perim (ft) =  11.00
Crit Depth, Yc (ft) =  1.40
Top Width (ft) =  8.20
EGL (ft) =  3.02

0 1 2 3 4 5 6 7 8 9 10 11

Elev (ft) Depth (ft)
Section

1227.00 -0.95

1227.50 -0.45

1228.00 0.05

1228.50 0.55

1229.00 1.05

1229.50 1.55

1230.00 2.05

Reach (ft)

>Q100=69 cfs
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APPENDIX A-8 

Scottsdale Road As-Builts 
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 APPENDIX A-9 

Warning and Disclaimer of Liability 
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